Down-regulation of N-deacetylase-N-sulfotransferase-1 signaling in the developing diaphragmatic vasculature of nitrofen-induced congenital diaphragmatic hernia.
Congenital diaphragmatic hernia (CDH) has been attributed to various developmental abnormalities of the underlying tissue components. N-deacetylase-N-sulfotransferase-1 (Ndst1) is a strongly expressed biosynthetic enzyme in endothelial cells, which has recently been identified as an important factor during diaphragmatic vascularization. Loss of endothelial Ndst1 has been demonstrated to cause angiogenic defects in the developing diaphragm and disrupt normal diaphragmatic development. Furthermore, deficiency of Ndst1 diminishes the expression of slit homolog 3 (Slit3), a known CDH-related gene that has been associated with reduced vascular density and muscle defects in the diaphragm of Slit3-/- mice. We hypothesized that expression of Ndst1 and Slit3 is decreased in the diaphragmatic vasculature of fetal rats with nitrofen-induced CDH. Time-mated rats received either nitrofen or vehicle on gestational day 9 (D9). Fetal diaphragms were microdissected on D13, D15 and D18, and divided into control and nitrofen-exposed specimens. Gene expression levels of Ndst1 and Slit3 were assessed using qRT-PCR. Immunofluorescence-double-staining for Ndst1 and Slit3 was performed to evaluate protein expression and localization. Relative mRNA expression of Ndst1 and Slit3 was significantly decreased in pleuroperitoneal folds (D13), developing diaphragms (D15) and fully muscularized diaphragms (D18) of nitrofen-exposed fetuses compared to controls. Confocal-laser-scanning-microscopy revealed markedly diminished Ndst1 and Slit3 expression in endothelial cells within the diaphragmatic vasculature on D13, D15 and D18 compared to controls. Down-regulation of Ndst1 signaling in the developing diaphragm may impair endothelial cell migration and angiogenesis, thus leading to defective diaphragmatic vascular development and CDH. Ib.